Thyroid hormone regulates neurotransmitter release in neonatal rat hippocampus.
Thyroid hormone is essential for the normal maturation and function of the mammalian CNS. Thyroid hormone deficiency during a critical period of development profoundly affects cognitive functions such as learning and memory. However, the possible electrophysiological alterations that could underlie these learning deficits in hypothyroid animals remain largely unexplored. In this work, we have studied the possible effect of thyroid hormone on short-term synaptic plasticity, which is hypothesized to be a neural substrate of short-term memory. We compared short-term modification of the excitatory postsynaptic potential in hippocampal slices between control and hypothyroid rats. Electrophysiological studies reveal that paired-pulse facilitation is strongly altered in the hypothyroid rats. In addition, hypothyroid rats exhibit an increase in the Ca(2+)-dependent neurotransmitter release. These alterations are basically reversible when thyroid hormone is administered. In order to examine the possible molecular mechanisms underlying these synaptic changes, we compared the expression of synapsin I, synaptotagmin I, syntaxin, and alpha-Ca(2+)/calmodulin kinase II between control and hypothyroid hippocampus. Our results show that the levels of synapsin I and synaptotagmin I are increased in the hypothyroid rats, which suggests that the genes encoding these proteins are implicated in the action of thyroid hormone on neurotransmitter release. Taken together, the results from this study suggest that thyroid hormone may modulate the probability of neurotransmitter release.